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(54) Utie: ONE-WAY VALVE, METHOD FOR THE PRODUCTION THEREOF AND THE USE OF THE VALVE 




(57)AbstEact 

A one-way valve with valve seating (7), valve, piston (8) and a spring element (12) is produced as a one-piece plastic 
part The spring element is tensioned by the valve piston being pressed through the valve opening (21), after which the 
valve's sealing surface (10) rests against the sealing surface (9) of the valve seating. The valve is intended for use as an anti- 
reflux-suction valve for dispensers. The valve is held closed by that pressure which arises in the valve stem (U) from the 
spring legs (12), and passage through the valve is achieved by increasing the pressure under the piston until this is lifted. 
The invention also relates to the production of the valve. 
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ONE-WAY VALVE, METHOD FOR THE PRODUCTION THEREOF AND THE 
USE OF THE VALVE. 

The invention relates to a one-way valve of the kind 
5 presented in the preaiable to claim 1 . Such valves / 
often called non-return valves , are to be found in 
innumerable different embodiments , frequently adapted 
to suit certain applications. Known one-way valves 
consist of a number of individual parts which, after 
10 their production/ are assembled to form the finished 
valve. This increases both the production time and 
the production cost. 

Packing/ e.g. such as toothpaste tubes, shampoo con- 

15 tainers and soap containers of plastic, eye-drop dis- 
pensers of plastic or rubber, tubes for adhesives, 
cartridges for fillers, and on the whole dispensers 
with which the portioning out is carried out by de- 
forming (squeezing) the container or outlet stub, have 

20 many practical advantages, but also drawbacks. One of 
the drawbacks is that a reflux suction takes place 
when* the container is released and the plastic or rub- 
ber container or outlet stub springs back to its ori- 
ginal shape- Reflux suction can be avoided if the dis- 

25 penser is made of a plastic deformable material, for 
example soft metal alloys. For economic reasons, and 
in order to avoid the pollution of the product with 
metal from the dispenser wall-, elastic deformable mat- 
erials such as plastic or rubber are used to a great 

30 extent for dispensers. The reflux suction which arises 
can give rise to the pollution of the product in the 
container, a reduction of the lifetime of the product 
and contribute towards the blocking of the outlet 
stub, the reason being that the product hardens or 
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goes dry in the tube, etc. Moreover, where non-transparent 
containers such as toothpaste tubes or glue tubes are 
concerned, reflux suction has the great disadvantage 
that the user has no immediate impression o£ how much 
5 is remaining in the container when it resoimes its or- 
iginal shape. A further drawback as a result of reflux 
suction is that the container must often first be 
emptied of air by. squeezing it before the remaining 
peurt of the contents can be portioned out as desired. 

10 

The object of the invention is to present a one-way 
valve so that reflux suction can be avoided, said 
valve being produced at very low cost, thus enabling 
it to be used in connection with countless different 
15 embodiments for packaging or dispensers, for example 
throw-away pa'cking for fluids, ointments, creams and 
pastes etc., which are dosed and consumed over a per- 
iod of time. 

This is achieved by designing the valve according to 
the invention as described more closely and character- 
ized in claim 1 . The configuration of the valve re- 
sults in It being able to be produced by normal in- 
jection moulding, and in such a way that apart from 
the moulding it requires no finishing work, or that 
after the moulding there is no assembly to be carried 
out of individual parts • By means of a simple pres- 
sure, which can be effected mechanically and com- 
pletely without problems, for example immediately af- 
ter moulding of the valve or in connection with the 
filling of the dispenser, the piston is mounted in 
place in the valve seating. 



By configuring the valve according to the invention as 
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characterized in claim 2 or 3, the possibility is pro- 
vided for adequate clearance the whole way through the 
valve, so that the medivun which is to pass is unhin- 
dered in its passage through the valve. The spring/ 
5 springs and/or the valve stem is hereby deformed/ 

whereby the springs are tensioned. The elastic deform- 
ed parts will seek to return to their original shape, 
and will hereby give the valve a closing pressure de- 
pending on the extent of the deformation. The valve 
10 is opened by increasing the pressure under the, pis- 
ton until this is greater than the torsion in the 
valve stem from the spring legs, whereby the piston 
is lifted. 

15 With the configuration of the piston's cross-section- 
al profile as presented and characterized in claim 4 , 
the one. annular surface can constitute the piston's 
sealing s\irface against the valve seating, while the 
other annular surface ensures that the piston can be 

20 pressed correctly through the valve opening. 

By configuring the valve according to the invention as 
characterized in claim 5, it is achieved that the pis- 
ton can be elastically deformed and pressed through 

25 the clearance in the valve seating without any great 
use of forcer and without damaging the piston, so that 
with this finalizing of the valve it does not suffer 
any damage. At the same time herewith, the material 
consumption and the weightj of the valve are reduced, 

30 without any reduction in the function or the strength. 

The valve according to the invention can be configured 
as characterized in claim 6. The means of securing can 
be a thread, a weld-edge for ultrasonic welding, a 
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glue surface or the like, so that the valve can be 
sec\ired in the outlet opening of a container in a 
known manner. 

5 The valve according to the invention may also be con- 
figured as characterized in claim 7/ i.e. the valve 
is completely integrated in the outlet opening or the 
outlet stub. The production costs involved in the man- 
ufacture of items in large numbers are hereby further 
10 reduced. Furthermore, the speed of production is in- 
creased and one avoids having to assemble the parts, 
i.e. the valve and the dispenser, after they have been 
produced. 

15 The invention also relates to a method for the prod- 
uction of the valve. The valve can be produced as 
characterized in claim 8 or claim 9, all depending on 
whether the valve is produced as a single part or as 
an integral part in one with the dispenser. 

20 

The valve according to the invention can naturally be 
used as one-way valve for any medium, Aether this be 
air, fluid or cream. However, as presented in claim 
10, the valve is produced chiefly for use as an anti 
25 -re flux- suction valve for dispensers. 

The invention will now be described in more detail 
with reference to the drawing, which shows a preferred 
embodiment, in that 



30 



fig. 1 shows a valve according to the invention, 

partly in section and as the valve will ap- 
pear when it is injection moulded. 
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fig, 2 shows a valve according to the invention, 

partly dLn section and with the valve piston 
in the final position, and 

5 fig* 3 shows an example of the application of the 
valve shown in fig* 1. 

In figs. 1 and 2 of the drawing is seen- a valve accor^ 
ding to the • invention produced in one by injection 
10 moulding in a plastic or rubber material, said mater- 
ial retaining its torsional/springiness character is t- . 
ics for long into the future. Many known materials 
have this characteristic, e.g. polyethylene. Nylon or 
synthetic rubber. 

15 

As shown in fig. 1, the valve is moulded with a tubu- 
lar housing 2 which, on the outer side 3, can have an 
annular weld-edge 4 for ultrasonic welding or heat 
welding, or can be moulded with thread 5 as shown in 
20 fig. 2 for screwing in. Naturally, the valve can also 
be glued or melted firmly in the outlet opening of the 
dispenser in which it is to be used. 

The right-hand part of the valve comprises two spring 
25 legs 12, which like a bridge extend over the central 
opening in the valve from the valve seating 7. At the 
top point of the bridge, the spring legs 12 extend to 
form a common valve stem 1 1 , which in turn extends 
into the actual valve piston 8. The cross-sectional 
30 profile 13 of the bridge 11 is shown circular, and 
the cross- sectional profile 14 of the spring legs 12 
is shown rectangular, but these parts can naturally 
have cuxy other expedient shape. 
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The valve piston 8 has the customary circular cross- 
sectional form with a certain thickness and with a 
largest diameter around the middle of the piston, and 
thereafter decreasing diameters to both sides which 
5 give rise to two annular surfaces 10,16. Centrally in 
the piston there is a cavity 15 which increases the 
flexibility of the valve piston's annular ring edge 
22. 

10 In the left-hand part of the valve 1 there is normally 
a smooth inner surface 6, so that the through-going 
clearance in the valve is narrowed down only by the 
valve seating 7 itself. 

15 When the valve seating is to be used as a one-way 

valve, a mechanical pressure is applied to it in the 
direction shown by the arrow P while the valve hous- 
ing is secured. The valve piston is thus pressed 
through the central opening 21 , in that the parts are 

20 so flexible that the piston, for reasons of the in- 
clined, annular surface 16, can be pressed through 
the opening 21 without any problems , and the second of 
the valve piston *s annular surfaces 10 will now rest 
on the sealing surface 9 pf the valve seating. Con- 

25 sequently, the sealing is achieved by sealing between 
the valve piston's surface 10 and the valve seating' s 
surface 9; During this operation, the spring legs 12 
are deformed so that tension arises in the valve stem 
11^ which seeks to close the valve as shown in fig. 2. 

30 Passage through the valve is achieved by increasing 
the pressure under the valve piston, so that this is 
lifted from the valve seating 7 in the direction shown 
by the arrow 20 in fig. 2. 



! 
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Pig. 3 of the drawing shows a valve according to fig. 
1 mounted and glued or welded firmly in a tube, e.g a 
toothpaste tube 17. The outside of tube's stub 18 is 
provided with a thread 19 for nOrmal tube cap. When 
5 the tube 17 is squeezed together, the valve piston is 
lifted/ thus enabling a suitable amount of toothpaste 
to be dispensed in the normal manner. As soon as the 
pressure on the sides of the toothpaste tube is re- 
lieved, the pressure under the valve piston disap- 

10 pears and, as discussed earlier, the spring legs are 
able to close the valve . without any reflux suction 
taking place, and the tube will retain its squeezed 
shape. When packing for a low-viscosity product is 
involved, for example eye-drops, liquid soap or sham- 

15 poo, the valve can be configured without the spring 
force ^tension) in the valve stem and/or the spring 
legs, in that the valve is closed by the reduced pres- 
sure in the packing, said reduced pressure arising in 
the packing's own attempt to regain its -undeformed 

20 shape. In this connection, the packing must natur- 
ally have a certain stiffness, i.e. it must be prod- 
uced of, for example, HD-polyethylene (High Density 
polyethylene) or similar material, but the actual 
valve piston needs only a control arrangement which 

25 positions the piston. 

The embodiments of the invention shown in figs. 1-3 
constitute an independent valve unit. The valve can 
also be configured in one with the container or the 
30 stub, so that the tubular housing 2 is completely in- 
tegrated with the dispenser, and in such a way that 
the valve is produced at the seune time as and in one 
with the dispenser or . its outlet sttib, or at the same 
time as a part of the outlet stub. 
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CLAIMS 

1. One-way valve comprising a valve seating, a valve 
piston herefor and an element arranged to hold the 

5 piston in place at the valve seating, charact- 
er i z e d in that the valve seating (7) , the pis- 
ton (8) and the element (12) which holds the piston 
in place cure configured in one piece of plastic, nib- 
ber or other flexible and mouldable material , and in 

10 that the element (12) is arranged to be brought into 
place by flexible deformation when the valve piston, 
under the ' application of a pressure force (P) , is 
pressed through a central opening (21) in the valve 
seating, said opening having a smaller clearance area 

1S than the largest cross-sectional area of the piston. 

2 . Valve according to claim 1, character- 
ized in that the element which holds the piston in 
place is configured as a number of legs (12) which 

20 extend from the valve seating (7), and meet in a com- 
mon valve stem (11) which supports the valve piston 
(8), and also in that the legs (12) and/or the valve 
stem (11) is deformed elastically when the piston is 
brought into place. 

25 

3. Valve according to claim 2, character- 
ized in that the spring element consists of two 
legs (12) which together form a bridge over the cen- 
tral opening (21) , and where the valve stem (11) ex- 

30 tends from the top point of the bridge, and moreover * 
that the legs (12) have a cross-sectional area which 
is considerably smaller thcux the cross-sectional area 
of the central opening (21). 



9 
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4. Valve according to any of the claims 1-3, 
characterized in that the piston (8) is 
a circular disc, but with different diameters across 
the disc's thickness, the result being that it has 

5 the largest diameter in the middle and decreasing 

diameters towards both side surfaces, this giving rise 
to two annular surfaces (10,16). 

5. Valve according to any of the claims 1-4, 

10 characterized in that the side of the 

piston which turns away from the stem (11) is provid- 
ed with a ring-shaped edge (22) which, on its outer 
side, bears the one of the annular surfaces (16) and 
which defines a central cavity (15) in the piston. 

15 

6. Valve according to any of the claims 1-5,' 

c h a r a c t e r i z e d' in that the valve is mould- 
ed as an independent unit (1), and that securing means 
(4,5) are provided on the outer side of the valve's 
20 valve housing (2). 

7. Valve according to any of the claims 1-5, 
characterized in that it is moulded in 
one with an outlet opening or an outlet stub for a 

25 container, or in one with a container wall. 

8. Method for the production of a valve according to 
any of the claims 1-6, characterized in 
that the valve is produced by injection moulding of 

* 30 plastic as an independent * unit , and that after the 

necessary cooling time and/or hardening time it is 

* finalized with a mechanical influence, whereby the 
piston is pressed through the valve seating *s central 
opening and the spring element is tensioned. 
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'9. Method for the production of a valve according to 
any of the claims r l-*5 or 7, characterized 
in that it is produced by injection moulding of plastic 
in one with an outlet opening or an outlet stub for a 
5 container or in one with the container, and that after 
the necesscucy cooling time or hardening time it is fina-* 
lized with a mechanical influence r whereby the piston is 
pressed through the valve seating^ s central opening and 
the spring element is tensioned. 

0 

10* Use of the valve according to amy of the claims 1-7 
as an anti-reflux-suction valve for a. dispenser for a 
liquid or paste-formed medium. 



15 
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